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A bright future for digital health 

PART I 



Digital health is likely to become 
mainstream in the current year, reaching 
its second stage of disruption. Apps and 
wearable technology are clearly one of 
the main drivers of the movement. The 
digital health wearable market is 
estimated to be growing at a 17.7% 
CAGR. With consumers increasingly 
taking health matters into their own 
hands, and $4.3B of funds coming into 
the digital health space in 2015, it might 
be an avenue worth pursuing for 
creators of digital health wearables. 

 

Mobile < Wearable 

In the last few years, many consumers 
have turned to their mobile phones for 
medical help. They use apps to track 
their stats, consult specialists or use 
reminders. This trend is likely to 
continue, as PwC demonstrated in their 
recent study, healthcare is one of the 
top mobile trends for 2016. According to 
the Makovsky/Kelton “Pulse of Online 
Health” Survey, consumers are very 
particular about what kind of health aid 
they seek from their smartphones: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This recent shift to mobile has certainly 
helped wearables. Many digital health 
apps can be adapted to and expanded 
for wearable technology. The fact that 
wearable devices are designed (as the 
name no doubt suggest) to be worn, 
preferably most of the time or all the 
time, is only an advantage. Very few 
mobile apps have the capability to 
connect as intimately with the body as 
digital health wearables with biosensors 
can. 

 

Wearables = precision 

An ITOnline study shows that 79% of 
Americans are willing to use a wearable 
to manage health. While activity tracking 
remained an important element, those 
surveyed demonstrated a preference for 
more precise measuring. Their emphasis 
on the need for symptom-tracking and 
personal condition/health problem 
management suggests that wearables 
do indeed offer more precision and 
better insight than a smartphone app. 
What’s more, advanced wearables can 
contribute to the handling of particular 
diseases. With 86% of healthcare costs 
being due to chronic illnesses, 
opportunities lie in their prevention as 
well making dealing with those illnesses 
easier for patients. 

 

Wearables = less cost, more 
personalization 

One of the strongest predictions for 
2016 is that healthcare might shift more 
and more into the hands of the 
consumer. ‘Users might trust health 
apps more than their doctors’ – a Forbes 
analyst predicts. 
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Your turn 

This may resonate even more soundly in 
countries where healthcare is not state-
funded. Digital health wearables – not 
only those with medication reminder 
apps, but precise ones offering oxygen, 
PH or glucose monitoring and similar – 
may help drive down healthcare costs.  
A patient can be constantly monitored, 
and even diagnosed thanks to  
a wearable device. 

  

 

 

 

 

 

 

 

 

 

There are big players on the market, 
from Google (contact lenses for diabetic 
patients) to Philips (focusing on 
neurodegenerative conditions), and 
many of them are already investing in 
wearable tech. However, smaller 
producers of wearables can still make an 
impact, considering wearables were the 
second most-funded category in digital 
health in 2015.  

Health wearables can help patients 
save money 

More than a third of Americans are 
obese, which is ‘common, serious and 
costly’. Most healthcare costs are due to 
chronic illnesses. It is no surprise that 
digital health solutions often involve 
highly personal devices, carried almost 
at all times. From medical-grade devices 
to fitness trackers, health wearables can 
offer solutions that meet real needs – 
chronic illness management, 
rehabilitation and warning systems 
being just a few examples. They might 
also translate to some serious cost 
reduction for patients. 

 

Medical-grade healthcare wearables 

A Misfit/Basis investor recently stated 
that medical-grade health wearables are 
likely to bring a higher ROI. Acquiring the 
stamp of approval from FDA (and 
keeping it) may not be an easy task. 
However, such wearables are more likely 
to be trusted by doctors, who 
sometimes voice concerns over regular 
wearable tech, considering them more 
to be fashion statements or gadgets. If 
66% of physicians state that they would 
prescribe an app to manage a chronic 
illness, FDA-approved devices might be 
even more welcome. 

 

Significant strides have been made in 
the professional device department. 
However, as the case of Theranos has 
shown, the road to success can be rocky. 
Finding the right niche is also a 
challenge. 
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Chronically ill patients are likely benefit 
the most from this technology. These 
especially include diabetics and those 
suffering from chronic obstructive 
pulmonary disease, congestive heart 
failure or hypertension. Healthcare 
wearables might be tools that feature: 

• tracking the stats patients are most 
worried about, and presenting the 
results in a clear way to their 
doctors 

• remote monitoring – especially for 
those who have trouble getting to 
the hospital 

• sampling – blood sampling, or even 
sweat sensors 

• warning systems linked to 
symptoms 

• systems designed for the mentally 
ill, a hitherto neglected patient 
group 

Those wearables may keep patients 
from going to intensive care units as 
often as they normally would, which 
would translate into significant savings.  

 

More than fitness-tracking 

‘Sitting is the new smoking’ – 
professionals alarm, and the prevention 
of chronic illnesses can only be achieved 
through changes in lifestyle. But there’s 
hope – the Fitbit app was the #1 app 
downloaded from Apple’s App Store 
during the holidays. Activity trackers 
definitely motivate people to stand up 
and move around more. This goes far 
beyond merely ‘fitness’ or ‘wellness’ – 
trackers are as much a part of digital 
health as ‘pro’ devices. 

• Even the simplest tracking tools 
have been shown to have an impact 
on health. A systematic review 
conducted by Stanford University 
researchers mentioned that the use 
of a simple pedometer equaled 
‘significant increases in physical 
activity and significant decreases in 
body mass index and blood 
pressure’. It’s no surprise that 
physicians may end up prescribing 
even non-medical grade wearable 
devices, or suggesting digital health 
apps. 

 

 

 

 

 

 

 

 

 

• Successful health wearables should 
aim to measure more than just 
steps or calories burned to stay 
ahead of competition. Though 
integrating more advanced sensors 
may cause the price of the device to 
go up, new functionalities – or 
better insight into what is already 
measured – may help a device or its 
apps to stay on the market. A more 
holistic view on the health and well-
being of the user may be the future 
in this case. 

• Another avenue might be to make 
use of the existing sensors, but to 
develop new apps that will shift the 
focus from wellness or fitness to 
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rehabilitation programs designed, for 
instance, for post-operation patients, or 
those with disabilities. 

 

Incentives and rewards in healthcare 

A good solution is to allow consumers to 
compare their stats or results with their 
peer group. Fitness trackers and 
smartwatches are equipped with the 
ability to measure health stats. An 
important feature is gamification, or the 
competitive element. Even healthcare 
providers can integrate this into their 
programs. Consumers gain more by 
improving their health, while the system 
gains by rewarding cost-reducing 
behaviors. 

 

. 

What is more, many businesses can 
offer a reward system based on health 
and fitness achievements. We’ll look 
more closely at human resources-
focused programs featuring wearables 
in the future. 

 

To sum up – health wearables may equal 
saving money spent on regular 
healthcare: by the state or by the 
individual. Medical-grade devices may be 
trusted to deal with more serious issues. 
However, even health apps and tracking 
equipment for the regular consumer 
prove to be beneficial for health – and 
potentially profitable for businesses. 
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SURVEY: Wearables in the 
healthcare industry 

PART II 



In the beginning of February, we decided 
to ask healthcare industry professionals 
some questions. We directed our survey 
at over 400 people with CEO, CTO or 
specialist status in the healthcare 
industry. We wanted to know the 
opinions of professionals from an 
industry which (more and more often) 
utilizes new technologies to search for 
revolutionary solutions and innovations. 

 

We focused on wearable technology, 
which we think will greatly impact 
business growth as well as 
improvements in quality of life. As it 
turned out, our hypotheses were 
confirmed by the first surveyed group - 
the healthcare industry. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The answers to the first question were 
already telling. We noted that over 72% 
of those surveyed agreed that wearables 
have a significant influence on the 
healthcare industry (5 to 10, or ‘huge 
influence’). What’s more, over 15% 
stated that we might be talking about a 
‘huge influence’. 

 

Taking the next question’s results into 
consideration, we may judge that the 
value of wearables in healthcare is yet to 
rise. The question concerned the 
utilization of the potential of wearable 
technology. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Not even one person judged the 
potential of wearables to be utilized in 
healthcare at least in 50%.  

 

Expecting a similar result (although 
perhaps not as low), we asked an open 
question about what makes wearable 
tech growth so slow in the industry. 
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We also asked about the influence of 
wearable technology on both image and 
revenue. It turned out that over 43% of 
respondents decidedly emphasized both 
image- and business-related advantages. 
Just 10% saw only financial profits. 

Though the answers varied, we found a 
few common elements. Here’s a 
summary of those common points: 

 

Skeptical (even conservative) attitudes of 
doctors towards new technologies. 

A general conviction that wearables are 
expensive gadgets and technologies 
designed for sports and the 
wellness/fitness industry. 

 

Legal regulations make the costs of 
implementing innovative products quite 
high. What’s more, a large part of the 
industry is ‘trapped’ in the public sector. 

Limited trust towards young 
technologies, precision of collected data, 
methods of presenting this data and 
integration with other platforms. 

 

Despite being aware of what may curb 
the growth of wearables in healthcare, 
the surveyed were consistent in judging 
that they got exactly what they expected 
out of using this technology. Only less 
than 10% of mentioned being 
disappointed, whereas 6,5% judged that 
the results were better than they 
thought they would be. 
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Even though 59,4% of respondents are 
focused on continuing with their 
investments in wearables, 25% 
anticipate no further efforts in that 
direction. As wearable technology is still 
not utilized on a major scale, the 
surveyed group should be treated as 
pioneers.  

 

While caution is understandable, 2016 
might turn out to be a very special year 
for wearables in healthcare. This is 
mostly due to the fact that digital health 
is a rapidly growing segment, where new 
solutions are constantly being tested. 
The digital health wearable market is 
estimated to be growing at a 17.7% 
CAGR.  
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So, what may the future of wearables in 
healthcare look like, if we focus on the 
companies that have already utilized this 
technology? 

 

Are you planning further investments in 

the development of wearables 



What’s more, wearables in healthcare 
have received a great deal of funding in 
the last two years, and the trend is 
unlikely to fade away, as consumers are 
more aware of the benefits of this new 
technology. An ITOnline study shows 
that 79% of Americans are willing to use 
a wearable to manage health.  

 

Though many professionals - especially 
doctors - are skeptical of the validity of 
data collected by wearables, 
professional, FDA-approved devices are 
also a part of this market. A Misfit/Basis 
investor recently mentioned that those 
medical-grade health wearables might 
equal a higher ROI for a wearables-
based business… 

 

Even wearables more directed at the 
average consumer (like activity trackers 
or smartwatches with more advanced 
sensors) have demonstrated their value, 
especially when it comes to general 
awareness of health risks that a bad 
lifestyle can lead to, or early diagnostics. 
For instance, according to Wristly’s 
survey, 27% of Apple Watch wearers 
reported weight loss, and that they felt 
‘much healthier’ thanks to the device. A 
recent report predicts that fitness 
wearables will enhance home-based 
medical diagnostics. 

 

We’d like to believe that subsequent 
experiences will not only contribute to 
the creation of revolutionary solutions 
for health and wellness, but also to the 
growth of our respondents’ businesses. 

12 

Myths and facts about  wearable tech 
adoption in healthcare 

 

To us, one of the most interesting 
questions was the one about factors 
that slow down the adoption of 
wearables in healthcare. The answers 
we got made us really check the myths 
and facts about the growth of wearable 
technology in health industry. 

 

Myth #1 Wearables are expensive 

That’s definitely not true. Of course, 
when you hear “wearable”, you’ll pretty 
likely think about the Apple Watch, 
which is indeed quite expensive. But 
there are plenty of rather affordable 
devices, even cheaper than $50, which 
are able to monitor your sleep, daily 
activities or heartbeat. Just to name one 
- Xiaomi Mi Band. It can be bought for 
less than $25, and still is a functional 
piece of technology. 

 

Myth #2 Lack of regulations 

It was astonishing to see such 
statements with regard to wearables. 
The fact is that the healthcare domain 
relies on several standards and 
guidelines. These do not only affect 
treatment, medical records, patients’ 
privacy, but also the devices used by 
patients. For instance, the FDA provides 
a framework for regulated medical 
devices which may be implemented for 
smart devices. Issuing a device under 
the jurisdiction of the FDA guarantees 
reliability and data handling, enough to 
use the wearable in a patient’s 
treatment. Another regulation is 
provided by HIPAA, which guarantees 
the safety of user data gathered by a 
wearable. 



Myth #3 Wearables are only for fitness 
and sports 

Again, this could be true if we’re only 
talking about mainstream products that 
are not FDA and HIPAA compliant 
(mainly due to the lack of knowledge 
about the certification process and 
associated costs). However, considering 
wearables as only toys is unfair, because 
there are real medical devices and 
sensors that help caretakers and 
patients monitor their health condition, 
oxygen saturation or heart pulse. There 
are even wearables that help diabetics 
measure glucose levels, or those that 
analyse the ingredients of one’s sweat or 
urine. Wearables are not only 
smartwatches. Their capabilities will 
definitely be extending with the 
development of new sensors and the 
miniaturization of devices. 
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Myth #4 Poor inter-platform integration 

The hype around wearables is about the 
data they collect and the ease of access 
to this data. For that reason, the 
integration of wearables with other 
devices (smartphones!) is crucial - and a 
key success factor. Actually, all 
wearables allow for wireless data 
exchange with a mobile device or 
personal computer, usually via 
Bluetooth. Furthermore, such data may 
be uploaded to cloud storage that can 
be accessed by many IT systems and 
client applications. The API is the limit 
here, but wearable vendors try their best 
to expose rich APIs and build developer 
communities around their products. 
Examples are numerous: Apple, Fitbit, 
Misfit. 

 

Fact #1 Lack of knowledge can be a 
great summary of this article. There is a 
big need for wearable market leaders 
and trendsetters to educate users about 
the capabilities and limitations of 
wearable technologies. Especially so in 
healthcare domain, which seems to be 
very a profitable sector. The use of 
wearables in medicine and healthcare 
will be increasing anyway, but faster 
adoption can be achieved once the big 
players start to educate, and 
concentrate less on the technological 
race.  



mHealth software development – 
different from any other? 

PART III 



Imagine this situation: a customer 
comes in and says “I’m building a 
wearable that will help cure Alzheimer’s 
disease. I need you to write software 
that will analyze the data from my 
device. Are you in?” Sounds familiar, 
right? Like many similar questions you’ve 
heard before. Of course, you like this 
idea, the project is interesting, you’ve 
developed plenty of mobile apps 
before…  why not say “yes”? 

 

Just so you know: this article is not 
intended to scare you away from writing 
mHealth software. Its goal is to show 
you some specific aspects of the 
mHealth software development process. 
Otherwise you might be pretty 
astonished when the FDA guys knock 
your door one day and start checking 
your source code. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

I assume those who didn’t know what 
the FDA was have already googled it, so 
we can skip the introductory part. 
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Your mHealth app might need to be 
HIPAA compliant, but it’s rather rare, so 
we won’t elaborate on HIPAA compliance 
in this particular article. Instead, we’ll 
concentrate on FDA compliance, 
because it greatly affects the whole 
development process. 

 

First of all, you need to make sure you 
know what kind of application you’re 
going to develop. If your app belongs to 
one of following groups: 

• software that is actually a part  of 
the medical device itself, 

• software that is an accessory to a 
medical device, 

• software that in itself is a medical 
device 

then you’re in the right place. The 
definition of a mobile medical 
application is presented here. 

So, how can FDA regulations affect your 
mHealth app development process? 
Here’s a list of issues to consider, with 
references to our latest experiences in 
developing an application for our US-
based biotech customer. 

 

Rigid quality assurance process  

When developing the system, the Espeo 
team had to put much more effort into 
quality assurance than usual. All 
acceptance criteria and test cases had to 
be specified and written down. We 
couldn’t just agree verbally with our 
customer, because the conclusions had 
to be recorded. 



Software verification 

Espeo could employ static source code 
analysis in order to detect critical bugs 
and security vulnerabilities. We also took 
software metrics analysis and trending 
into account. Thanks to those tools we 
were provided with an independent, 
automated review of source code. 
Afterwards, all reported bugs could be 
tracked for each release. We could also 
prioritize all the bugs. Needless to say, 
we used code review tools, so all 
commits were checked by peers before 
they were merged to the newly released 
version. 

 

Controlled, by still agile 

One of the first questions we asked 
ourselves was whether FDA compliance 
allows for agile development. Some 
were saying that FDA regulations don’t 
go together well with agile rules, which 
involve less documentation, an 
emphasis on productivity and the 
promotion of quick development, which 
allows software to be a bit buggy in its 
early phases. Our testers had to prepare 
test cases for each story, in order to 
keep track of the requirements and how 
they were verified. Another important 
action was to perform a regression test 
after each release, so that older 
functionalities were not broken by new 
ones. 
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Documentation 

We had to prepare an informative 
documentation of the system. This didn’t 
only include comments in the source 
code, but also several technical 
documents, system architecture, a plan 
and description of tests. 

 

To summarize, a development of an 
FDA-compliant application means more 
work for the development team, higher 
test coverage of the code and, in 
general, a more strictly controlled 
process. In return, your application is 
really a high quality product from its first 
release. And you have a lot of 
documentation to show to the FDA 
when they knock on your door one day. 



Interview - A doctor and a researcher 
talk digital health 

PART IV 



We recently had a chat with two 
experienced medical professionals, 
Dawid Wiener and Przemysław Bogacki. 
They decided to combine their strengths 
as a medical/pharma researcher and a 
doctor to create a clinical research 
product. How do they feel about 
combining the strengths of IT solutions 
and healthcare: from digital health to 
pharma IT? 

 

1. What is your opinion on digital 
health? 

Digital health is a hot topic. Everybody’s 
talking about it. We, as doctors and 
researchers, have our reservations. 
There are plenty of consumer healthcare 
solutions, but only a few have shown 
their value so far. On the other hand, 
the prognosis is that the digital health 
movement is going to grow and develop. 
We definitely agree. Even regular 
patients and doctors will probably end 
up utilizing mHealth or wearable 
solutions. But when you get to the 
clinical research part… things are not so 
shiny anymore. It just can’t be cool and 
fancy. Here, we will see changes that will 
be more gradual. If there’s a real 
problem and an effective solution, the 
influence of technology can be 
immense. For us, it’s still like the contrast 
between going to an esteemed 
professor versus using a health 
encyclopedia. Sometimes people blindly 
jump into a field which really demands a 
high level of competence. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. So, what are the main reservations 
or doubts you have about digital 
health solutions? 

Is the data I’m generating of any use? 
How can you integrate wearables into 
the healthcare world? The credibility of 
regular wearables is still disputable. 
There’s the human factor, mistakes, the 
naivety of some solutions, the matter of 
technical adaptation… We don’t want to 
be too pessimistic, though. We really 
appreciate the freshness of perspective. 
We’re actually glad there are young, 
energetic entrepreneurs focusing on 
those areas. We need their ideas. We 
were also glad to see Apple’s Research 
Kit, though it’s more for scientific rather 
than clinical research. 

 

3. What changes in medical technology 
do you see happening in the next few 
years? 

We have no doubt that the next decade 
will be the decade of medical 
technologization. We’re likely to see the 
consumerization of corporate solutions, 
moving closer to the regular customer. 
Remote technologies, data aggregation, 
aiding the diagnostic process – these 
digital health solutions are already 
making an impact. But pharma, for 
instance, is still IT-agnostic, and some 
rules of this industry must be respected. 

 

The world is clearly on the verge of great 
change. The use of data in diagnostics 
will change. The technical mentality of 
doctors will change (though, possibly, 
not that quickly in Poland). The character 
of clinical work will not, but its 
effectiveness will rely on technologies 
that support it. That’s why we’re focusing 
on this. Technology should do at least 
some of the thinking for us! 

18 



4. What can you tell us about your 
pharmaceutical/medical tech project? 

Our project, Clinwork, is currently at its 
seed phase, we had a pretty good pilot 
two years ago. We came up with a way 
to integrate communication and 
management in clinical research, so it’s 
kind of like a blend of Slack and Asana. 
Basically, it’s a productivity tool directed 
at both doctors and researchers. And 
mind you, not all doctors are 
researchers. We needed something to 
get them to work together. For instance, 
let’s say you’re running your private 
medical practice, and you’ve got a 
patient that might benefit from a new 
drug that’s still being tested. Thanks to 
our system, you’ll be able to signal the 
clinical research coordinator, who can 
include the patient in the testing 
process. 

 

Right now, we have a big problem with 
the lack of channels that help the 
doctors stay informed if there are 
possibilities to use a new drug. Last year, 
there was a new drug for Alzheimer’s 
disease that was available at only five 
places in the country. People outside of 
this small circle should at least have 
been informed that a possibility to use 
something new existed, and should be 
allowed to make a decision to use it 
themselves. There was a problem with 
the flow of information that we decided 
to address. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5. Why is clinical research so unique 
and different when it comes to IT 
solutions? 

Clinical research is very complicated, it’s 
a long process, there’s the sponsor’s 
involvement, data transcription… we 
wanted to speed things up a bit, make it 
all more efficient. It’s based on queries, 
and the regular waiting time for those 
queries to be addressed can be 2-3 
longer than is generally accepted. It 
wasn’t all that rare to have queries 
waiting for 100 days or more. So our 
other system is centred on suggestions 
on how to carry out protocol better. One 
day’s delay in clinical research costs 
40.000 dollars. It’s obvious you want 
everything done faster. Alternatively, you 
don’t want to invest in more research if 
you see the right data and know 
something is just not viable for 
development. Time is precious here. We 
saw a niche, a legitimate need, and we 
decided to combine our experiences and 
turn to a software house to get it done. 
To tell you the truth, this is actually 
something we’d happily use ourselves. 
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This report is based on a survey directed at over 400 people 
with CEO, CTO or specialist status in the healthcare industry. We 
wanted to know the opinions of professionals from an industry 
which increasingly utilizes new technologies to search for 
revolutionary solutions and innovations. 
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